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(71) We, NOL OFFSHORE SER- 
VICES (UK) LIMITED, a Britfan Company, 
<* 131 — 133 Holland Park Avenue, London 
WU 4UT (formerly el 4-4 Wood Street, 
London EC2V 7JY), do hereby declare the 
mvenrioo, for which we pray that a Patent 

nbe (ranted u*, tad the method by which 
to be performed, to be particularly do- 
omed in and by the following 

This invention relate* to the aecuring of 
stratum to tubular metal pOes underwater. 

It Is the c owc n t fa naJ practice where, for 
example, a base is to be fastened to the tea- 
bed by piles for the base to in co rpor a t e indi- 
vidual tubes v/hfch encircle the parts of the 
piles projecting abort the sea-ted, and the 
tubes are then secured to the piles by any 
one of several methods mratding welding or 
flouring, or driving a pm diametrically 
through each pue and the sunounding tube. 
All of these methods are however extremely 
expens ive by reason of the need to ship out 
divers and the required special apparatus for 
underwater work and (he lengthy work neces- 
sary on site. 

According to die present invention there 
is provided a method of securing to tubular 
metal piles a structure incorporating a plurality 
of tubes through which the respective pQes 
which method comprises locaflv de~ 
I each pQe outwardly into tightly 
or wuueii cngagi rnent wun tne en- 
cuczmg tune oy ocsonatson or an exptosrvc 
chugs within the nils. 

It will be understood that the only work 
required of the dfver hi an underwater opera- 
tion according to the Invention is to ensure 
that the explosive charge la conectlf positioned 
and locatfd. The reunited shape and size of 
the exp l osi ve charge are all determined 
beforehand* 

The pile and tube may initially both be 
cyl'ndfi^*! at the locsoou of the intended 
explosion, so that the explosion deforms both 
the pDe and the tube outward locally, or 
alternatively the tube may initially be out- 




wardly deformed as 



pma mairy in 



that the 
. m the pOe. ex- 
locally into swaged or welded 
with the tube. SO 
invention wul now be described in 
more detail with reference by way of example 
to the Si cornp a n ylug diagrsrmnatic drawings 
In which! 

Figures 1 and 2 are diagranunsdc sectional 55 
views uTustxidag res pect i v el y the shapes of 
the tube and pue, in one method according 
to the indention, le sp c uiv e ly before and after 
me QctDoaoo n ot tne cipsMive marge. 

Referring first to Figure I, the reference 60 
numeral 10 indicates a metal frame structure 
which is to be fixed to the sea-bed by 
securing the structure to tubular steel piles 
driven Into the sea-bed 11. One such pue is 
shown at 12. 65 

The structure 10 incorp ora tes a number of 
vertical pile guide tubes 13 and operates, 
during its installation, at a template for locat- 
ing the piles in their correct positions whilst 
they are being driven. To assist in guiding 70 
the leading ends of the piles into the tubes, 
the upper ends of the tubes are belled out- 
ward. Bach pile is thus lowered ^hffwigh the 
corresponding tube 13 and h ammer ed into 
the sea-bed. When the pue has been driven 75 
in, its upper end is left projecting fust above 
die trm edge of the tube 13, the pus being 
cut off at this level if necessary. Each of the 
guide tubes has intermediate ha ends a 
swagecVout portion as shown at 14 and to 80 
secure the structure to the pOes a shaped 
explosive charge IS suspended on a line 16 
b lowered into the pue to a position level 
with portion 14 of the tube, is located m that 
position and is then detonated. The explosion 85 
de fo r ms the pile locally outwards into swaged 
or welded en g agement with the portion 14 
o f the t ube, so th at the s tructure is located 
against upward or downward movement rela- 
tive to the pOe* 90 

The shape and sue of the charge are 
selected according to materials used, the 
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depth tnd deadly of the water, whether a 
swaged mmfa c acc fit or a welded interlace 
fit is re qm ed between tte tnd the guide 
tube, and other relevant factors. 

5 If desired, the initial cwaging of the guide 
tubes may be ^l^ftTff'lj tnd in that case the 
tube is made from a metal having a sufficient 
degree of malleability to enable it to be de- 
formed outward, without fracturing* by die 

1Q explosion, so that again a swaged interference 
fit or welded interface fit is obtained between 
the tube and pfle. 

WHAT WE CLAIM IS: — 
1» A method of securing to tubular metal 
15 piles a structure incorporating a p lurality of 
tubes through which din respective piles pro- 



ject, which method 
tag each pile outwardly 



locally deform* 
tightly swaged or 



with the eadrcHng tube 
of an explosive charge within 



for Her Marty's Stationery Office by the 
■ by the Patent Office, 35 Southampton ' 

iay bo 



Frets, Leamington Spa, 
London, WCZL 1AT, 



20 



by 

die ptk. 

2. A method as claimed in dahn 1, wherein 
each tube is initially of locally increased dia- 
meter at the location of Che explosive charge. 

3. A inrfhnd of sn m ing to tubular metal 25 
piles a structure incorporating a plurality of 
tubes through which the respective pfles pro- 
ject, which method is substantially as herein- 
before dcacribed with reference to and as 
illustrated in the accompanying dra w ings . 30 

STEVENS, HEWLETT & PERKINS, 
Chattered Patent Agents, 
5 Quality Court, 

Chancery Lane, 
London WC2A 1HZ, 
Agents for the Applicants. 
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